In this paper, the Roche model, consisting of a tenuous envelope in the field of a central rigidly rotating central mass, is considered in the framework of the post-Newtonian equations of hydrodynamics; and the effect, in particular, on the critical isobaric surface with the lenticular shape is determined.
I. INTRODUCTION
As is well known, in the classical investigations of uniformly rotating bodies, two models have played conspicuous roles: the homogeneous model (leading to the sequences of Maclaurin and Jacobi) and the Roche model (consisting of a tenuous envelope surrounding a highly concentrated central mass). In Papers II and III of this series (Chandrasekhar 1967a and b) the post-Newtonian effects of general relativity on the Maclaurin and the Jacobian sequences have been considered; and in this paper the same effects on the Roche model will be considered.
II. THE ROCHE MODEL AND THE EQUATION FOR THE ISOBARIC SURFACES
We start with the equation, in the post-Newtonian approximation, which governs the hydrostatic equilibrium of a uniformly rotating mass under conditions of axial symmetry. In the classical investigations pertaining to the Roche model (cf. Jeans 1919, pp. 147-150 ) the variation in the gravitational potential U is attributed solely to a central mass M. In the present context of equations (1) and (2) 
The integrals on the right-hand side of equation (S) 
is the moment of inertia of the central mass.
Inserting the results (4) and (9) in equation (2), we have
Thus, in the post-Newtonian theory we have to attribute to the central mass a finite potential energy as well as a finite moment of inertia. It is apparent from equation (1) that the isobaric surfaces coincide with the surfaces
and these surfaces of constant ^ determine the permissible figures of equilibrium.
III. THE CRITICAL ISOBARIC SURFACE
Since the pressure must in all events decrease outward, a condition that can be imposed on ^ is -0 (13) d OCa.
all through the volume occupied by the envelope. The Xi-component of the inequality (13) 
In the Newtonian approximation, the condition (15) gives where
this is a well-known result. 1 In the post-Newtonian approximation, we have, instead,
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We may ignore the difference between M and M e ff in the post-Newtonian terms; and equation (18) (21) where z 0 is the polar distance of the particular isobaric surface considered. Measuring all distances in the unit G CJ we can rewrite equation (21) And we know that the critical surface passes through the point ae = 1 and 2 = 0. The value of 2o appropriate to the critical surface is, therefore, *o = f , and equation (25) 
b) The Critical Isobaric Surface in the Post-Newtonian Approximation
We have seen that the critical isobaric surface, in the post-Newtonian approximation, must pass through the point sí = 1 -Rs and 0 = 0.
Let this surface intersect the 0-axis at the point (cf. eq.
[26]) 0o = f + bz c .
For this value of 00, equation (22) (27) and (28), we find 8z = 6Rs (3 -ce 2 ) V(4-ae 2 ) * This solution for ôz is clearly consistent with equations (29) and (33). Combining equations (28) and (37) 
